The goal of this study is to investigate the current state of Croatian high-tech sector and to evaluate its prospects. The growth of the high-tech sector was greatly impeded by the economic crisis. Despite some progress in recent years, the analysed data suggest that the potential of Croatian high-tech industry has not been sufficiently exploited. The share of high-tech products in Croatian international trades is still low, with imports significantly exceeding exports. For years, the electronics and telecommunications industries have been Croatia's largest high-tech export and import sectors. Lately, the leading high-tech exporter has been the pharmaceutical industry, while the imports and exports of computers and office machines have shown a downward trend. The data also indicate that research and development expenditures have increased substantially over the past several years. However, this is just one of the prerequisites for high-tech industry development. So far, Croatia has not provided an environment that encourages high-tech investments. There are many areas that need improvement for Croatian high-tech sector to become a generator of economic growth, such as creating a positive business and investment climate, stimulating flexible and innovative entrepreneurship, and building an education system capable of meeting the needs of the high-tech industry.
INTRODUCTION
The high-tech industry plays an important role in contemporary society. It is one of the key development generators in leading global economies. The most developed countries of the world owe their social and economic prosperity largely to investments in advanced technologies and knowledge. In a technology-dominated world, in which information is a vital resource, the hightech industry has rapidly emerged as the main economic activity. Without doubt, its importance will only increase.
Although the term high-tech industry has been used for several decades now, its definition is still a matter of debate in the scientific and professional community. Klincewicz [1] argues that the reason for the lack of consensus on the meaning of the term lies in the various approaches taken to defining it as well as aspects considered, such as the structure of the workforce, the intensity of research and development, or the nature of technology used. As a result, there are inconsistent and sometimes even contradictory opinions as to which industries are high-tech. In defining the term, Klincewicz chose a more restrictive approach according to which high-tech industry encompasses enterprises developing digital technology based on advanced technical knowledge, such as software, hardware and telecommunications. This definition also covers information goods, which are characterized by high initial production costs and low marginal costs of subsequent production. However, the definition includes neither the enterprises that provide biotechnology, engineering and research services nor the high-tech wholesale and retail sector.
Zhou [2] also highlights the lack of consensus on which activities are included in the high-tech industry. According to one of the approaches, the high-tech industry includes sectors based on innovation or highly complex and rapidly-changing technologies. In this context, information technology, telecommunications, biotechnology, medical, pharmaceutical, aerospace and the digital media industry are considered to be high-tech. The problem with such an approach is the fact that traditional production has been rapidly transforming under the influence of the high-tech industry, which sometimes makes it difficult to draw a clear distinction between the two. High-tech industry is also characterised by the significant share of highly-qualified experts and strong focus on research and development, which is a vital factor for corporate competitiveness. Moreover, Zhou underlines the need to look at a specific context when defining the term 'high-tech industry'. For example, the automotive sector is considered to be part of the traditional manufacturing in the developed countries, while in developing countries it is included in the high-tech industry.
According to Tzafrir and Eitam-Meilik [3] , the hightech industry is marked by a higher share of engineers and scientists compared to the other sectors. The high-tech industry also allocates a larger share of their budgets to research and development (R&D) activities than low-tech industries and produces technology-oriented goods and services. Another key feature of the high-tech industry is its potential for exceptionally fast growth. Summing up the conclusions from earlier research studies, Hsieh and Chao [4] identify the following as the most important features of the high-tech industry: technology and capital intensiveness; short life cycle of its products, sizeable market fluctuations and focus on technical specialisation. While in other sectors most workers are not expected to have sophisticated knowledge and skills, the high-tech industry cannot exist without highly educated and competent staff. That is why universities and other higher education institutions are important to the high-tech industry. Namely, they conduct research used in the hightech industry and produce human capital, i.e. highly qualified labour force [5] . This is also why high-tech firms are often located in the vicinity of education and research centres. Krugman, Obstfeld and Melitz [6] remind that the central aspect of an enterprise in the high-tech industry is the generation of knowledge. Such enterprises allocate a significant portion of their resources for research and development, aware of potential initial losses they may suffer in order to gain experience.
Chen [7] points out that the high-tech industry is of national importance for several reasons. The first is that the global market for high-tech products is growing faster than other markets, implying that the high-tech industry supports economic growth. Furthermore, innovative hightech firms are seeking to distinguish themselves by creating new markets and/or using resources more productively. In addition, high-tech firms develop numerous value-added products and expand to foreign markets. One should not neglect the fact that other sectors benefit from research and development in the high-tech industry, whereby new products and processes are devised that increase productivity and provide additional employment opportunities.
RESEARCH AIM AND QUESTIONS
Recognizing the importance of the high-tech industry for economic and social development, the paper aims to investigate the state of Croatian high-tech sector in recent years and assess its potential and prospects. More specifically, the paper seeks to answer the following research questions: Answering these questions is essential for understanding and assessing the state of Croatian high-tech sector. Moreover, answering them is crucial for an objective assessment of the state of entire Croatian economy and the long-term projection of its development, with the high-tech industry as one of the main drivers. The scarcity of research into these issues makes this study particularly relevant.
RELATED STUDIES
Numerous scholars and experts worldwide have conducted studies to explore the various issues related to the high-tech industry. This paper looks at the studies in which the development, impact and problems facing the high-tech sector in the EU have been analysed, given that the Republic of Croatia has been a part of that community since 2013.
Lehrer [8] reports on the failures and problems that Germany's high-tech industry faced in seeking to catch up with the US and Japan. He particularly emphasized Germany's lagging behind in the biotechnological development in the 1980s and in the computing industry development during the 1990s. However, German policy makers and researchers in the field of high technology have over time acquired a wealth of experience that has ultimately led to progress. As an example of positive changes, Lehrer mentions a significant increase in venture capital invested in high-tech start-ups. Namely, in the second half of the 1990s, Germany left France and the United Kingdom behind in terms of the level of venture capital investments. For a long time Germany lacked the institutional framework for the development of high-tech entrepreneurship. Universities were not sufficiently focused on creating entrepreneurs inclined to take risks in the field of high technology. Lehrer also finds that German economic system was not flexible enough and failed to facilitate the transformation of traditional industries to new ones that provide greater opportunities. Banks contributed to this situation because they did not have the analytical capacity to assess investments in emerging industries. Despite these problems, Germany was able to strengthen its high-tech sector in the coming period. To determine the factors that contributed to this growth, Klaiber et al. [9] explored German IT, mechanical engineering and construction industries. They chose these industries because of their significant role in the global market and because they were Germany's largest industries in terms of the generated revenue and volume of exports. The strength of German high-tech sector was illustrated using the example of the IT industry, which in 2010 was comprised of 75,000 enterprises and employed almost 926,000 people. That year, the IT industry generated 281.5 billion euro in revenue, an increase of 5.4% over the previous year. The authors state that the development of German IT industry began in the 1960s with the establishment of the first computer centres. Computer clusters had a major role in the development of this sector. They were concentrated in several areas, linking enterprises, universities and research institutions. According to the authors, the growth of German IT sector was strongly driven by the demand of enterprises and households for computer systems and software, and supported by customer expectations with regard to meeting the high quality standards and brand image. The authors find that by advocating the digitally networking by information and communication technologies as the driving force of economic growth, German government has contributed to the development of IT industry in the past few years. Similarly, using the Porter's Diamond Model, an analysis was conducted of the state and development of the mechanical engineering and construction industries and it was concluded that a large part of competitive advantages of the high-tech industry was specific to Germany. According to the authors, there were also other factors that had not been covered by the research.
In seeking to identify the determinants of the development of the high-tech manufacturing sector in Poland, Tylżanowski [10] concludes that Poland did not take part in the dynamic development of the high-tech industry, as reflected in the very low share of high-tech products in total sales. He reports the following as possible reasons for the technological gap: the lower competitive capability of Polish products in the global market, reduced productivity of foreign technologies used in Polish industry and excessive consumption of materials, raw materials and energy. The claim that there was a negative trend in the development of Polish high-tech industry was supported by the data indicating that the manufacturing of computers, electronic and optical equipment, as the most important part of the high-tech sector, experienced a drop of almost 5% in 2011 compared to the previous year, and a reduction in the average employee salary. Tylżanowski points out that in order to achieve long-term and efficient economic growth, Poland must develop its high-tech industry. Michalski [11] explored the competitiveness of Polish mid-and high-tech exports in the first decade of the 21 st century. The results of his investigation suggest a strong dependence of exports to EU countries on the activities of foreign investors, i.e. multinational enterprises and their technology transfer to Poland. For that reason, the author warns of problems that may arise from such a relationship, such as maintaining low labour costs (wages). Michalski also points to a relatively small number of domestic enterprises that produce sophisticated products with which they can compete in international markets. Although Poland still has the potential to attract foreign investors, the question is how long it will be able to do so. A serious threat in this context is the lack of dynamic research and a development sector capable of bringing innovation and sustainable competitive advantages. Skórska [12] also warned of the inadequate development of Polish high-tech industry and knowledge-intensive services. According to her, the development of the high-tech industry in Poland started much later than in the developed countries. In addition, after 1989, a remarkable decline in the activity of the high-tech sector was recorded not only in Poland, but also in other post-socialist countries. Poor economic policies and often inefficient privatization and restructuring contributed significantly to a decrease in production and the number of employees, and in some areas, caused the disappearance of the high-tech industry. The long-term consequence of such developments is the relatively small share of employees in Polish high-tech sector, especially compared to developed EU countries, and a trade deficit.
Siepel, Cowling and Coad [13] explored the factors that contribute to the long-term growth and survival of UK high-tech enterprises. The results of their research confirm the impact of some widely accepted factors in the academic literature such as innovation investments, entry into international markets and human capital. Among other things, the authors conclude that the early strategic decisions of enterprises have long-run impacts on their survival and growth and that firms' funding environments play key roles in shaping their strategic decisions. The intention of Žitkus and Mickevičienė [14] was to assess the state and prospects of Lithuanian high-tech sector. Based on the conducted analysis, they conclude that the growth of exports and direct foreign investment flows in this sector support the expectations that in the future Lithuanian hightech industry will attain the status it has in the developed countries. However, the authors also pointed to unfavourable conditions for the development of the hightech sector, which is why they believe that radical changes supported by the government need to occur. The research carried out by Šipilova [15] on a sample of Latvian enterprises shows that changes in the technological structure of production for the benefit of the high-tech sector, which were not accompanied by increased labour productivity, do not produce the desired economic effects. On the other hand, less technologically intensive sectors with higher labour productivity can make a more substantial contribution to economic growth. Based on Eurostat data, Constantin [16] conducted an analysis of the high-tech industry in Romania and the European Union. Looking at the period 2006 to 2010, she concludes that after an increase that lasted for two years, total expenses of Romanian high-tech enterprises declined. The data presented by Constantin suggest that the entire period was marked by a drop in the number of employees in Romanian high-tech industry. The decrease in expenses and number of employees was significantly more pronounced in Romania than at the EU level. [17] , high-tech industries are those engaged in the manufacture of basic pharmaceutical products and pharmaceutical preparations and the manufacture of computer, electronic and optical products, while knowledge-intensive high-tech services include motion picture, video and television programme production, sound recording and music publish activities, programming and broadcasting activities, telecommunications, computer programming, consultancy and related activities, information service activities, and scientific research and development. According to the High-tech aggregation by SITC Rev. 4 [18] , high-technology trade is defined as exports and imports of the following aggregation products: aerospace, computers and office machines, electronicstelecommunications, pharmacy, scientific instruments, electrical machinery, chemistry, non-electrical machinery, and armament.
RESEARCH METHODOLOGY

ANALYSIS OF INDICATORS AND DISCUSSION
Tab. 1 shows the number of enterprises in Croatian high-tech sector in the period 2008 to 2014. In addition to the total number, the table contains the number of hightechnology manufacturing enterprises and knowledgeintensive high-tech services, together with indices. The data in Tab. 1 indicate that during the economic crisis there was a decrease in the total number of enterprises in Croatian high-tech sector. The biggest drop was recorded in 2010, when 219 fewer enterprises operated in the sector compared to 2009. The downward trend continued for two years, although to a somewhat lesser extent. Finally, in 2013 and 2014, the number of high-tech enterprises increased. As a result of these changes, in 2014, the number of high-tech enterprises was 10% higher than in 2008. During the analysed period, the number of high-tech manufacturing enterprises and knowledge-intensive hightech services did not follow the same trend. Except in 2009, the number of high-tech manufacturing enterprises continually decreased and in 2014, there were 301 fewer companies than in 2008. Their number fell by more than a third. In the same period, the number of knowledgeintensive high-technology services increased by nearly 19%. The above data point to the vulnerability and exposure of high-tech manufacturing enterprises to changes in the environment, and greater potential for establishing new service enterprises. Technical Gazette 26, 2(2019), 545-551 [19] The table below shows employment data in Croatian high-tech sector for the period 2008 to 2017, and the corresponding indices. As in the previous table, the data for high-tech manufacturing enterprises are presented separately from the data on knowledge-intensive hightechnology services. The total number of employees in Croatian high-tech sector increased from 50 thousand in 2008 to 57.1 thousand in 2017, which represent an increase of 14.2%. The period from 2008 to 2012 was characterized by a 20% drop in the number of employees. It was not until 2013 that their number began to increase, suggesting that the end of the economic crisis, which affected Croatian high-tech industry, was nearing its end. In the observation period, the number of employees in high-tech manufacturing enterprises fell more than 12%. At the same time, the number of employees in knowledge-intensive high-tech services increased by almost one quarter, which implies that services also have greater potential for employment.
In 2017, 3.5% of all Croatian employees worked in the high-tech sector, compared with 2.8% in 2008 [20] . This increase is not negligible, but it is also not enough to reach the leading high-tech countries in Europe in near future. According to the same source, in 2017 there were only seven EU countries with a lower percentage of employees in the high-tech sector than in Croatia: Italy (3.4%), Cyprus (3.1%), Poland (3%), Romania (3%), Portugal (2.9%), Greece (2.5%) and Lithuania (2.5%). On the other side, the Irish high-tech sector employed 8.3% of all workers. Ireland was followed by Slovenia (5.7%), Finland (5.7%), Malta (5.6%), Estonia (5.5%), Denmark (5.1%) and Sweden (5%). [22] Tab. 3 contains economic data on Croatian high-tech sector. Eurostat provides data for the period 2011 to 2014 only. In this period, Croatian high-tech industry turnover did not change significantly. However, there are some differences between high-technology manufacturing and knowledge-intensive high-technology services. The turnover of high-technology manufacturing increased, while the turnover of knowledge-intensive hightechnology services decreased. Production value followed the same trend. Taking into account the previously presented data, it can be concluded that between 2011 and 2014 the number of high-technology manufacturing enterprises decreased while the number of employees, as well as turnover and production value increased. In the same period, an increase was recorded in the number of knowledge-intensive high-technology services and the number of employees, while turnover and production value decreased. Data covering a longer period would allow for more relevant conclusions, which is not the case here. It is also not possible to compare turnover and production value of Croatian high-tech sector with those in other EU countries. Such a comparison is possible for personnel costs per employee. Personal costs include wages, salaries and social security costs, as well as taxes and other employees' contributions retained by the employer [21] . According to the available data [22] , in 2014, average personnel costs in Croatian high-tech industry amounted to 160 thousand euro, which is considerably less than in most other EU countries. For example, in Belgium, France and Austria personnel costs per employee were 648, 572 and 539 thousand euro, respectively. It should be kept in mind that low labour costs affect competitiveness and encourage foreign investment in high-tech industry only when employees are highly skilled and motivated.
The following table presents data on Croatian imports of high-tech products in the period 2007 to 2015. The table shows data on the imports of computers-office machines, electronics and telecommunications, and pharmacy. The category 'other high-technology industry' includes aerospace, scientific instruments, electrical and nonelectrical machinery, chemistry and armament. Croatian high-tech imports reached their highest level in 2008 when they amounted to 1,650 million euro. High-tech product imports were at their lowest level in 2011. After falling during the economic crisis, high-tech imports began to increase and by 2015 almost reached the 2008 level. During the entire observation period, electronics and telecommunications accounted for the largest share of Croatia's high-tech imports. The strongest growth in the period 2007 to 2015 was recorded in pharmacy imports, while the imports of computers and office machines showed a downward trend.
In the period from 2007 to 2015, the share of high-tech imports in total Croatian imports did not change to a great extent. In 2007, this percentage was 8.3%, while in 2015 it reached 8.6% [23] . In most EU countries, the share of hightech imports in total imports is higher than in Croatia, indicating a stronger demand for such products. According to Eurostat [23] , in 2015, this percentage was the highest in Ireland (27.7%), followed by Luxembourg (22.6%), Netherlands (22.6%), Czech Republic (18.2%), United Kingdom (17.4%) and Slovakia (17.1%). In that year, only six EU countries had a lower share of high-tech imports in total imports than Croatia: Bulgaria (8.1%), Greece (8%), Portugal (7.7%), Lithuania (7.5%), Cyprus (7.3%) and Slovenia (7.2%). [24] Tab. 5 shows data on Croatian exports of high-tech products for the period 2007 to 2015. As in the previous table, the data on exports are presented separately for computers and office machines, electronics and telecommunications, and pharmacy. In the period from 2007 to 2015, Croatian exports of high-tech products increased significantly. Despite this, the imports of hightech products were still almost two times larger than the exports in 2015. By 2015, the biggest contribution to Croatian high-tech exports was made by the electronics and telecommunications industry. In the last year of the observation period, the pharmaceutical industry was the largest contributor to Croatian exports. In contrast to pharmaceutical products, the exports of computers and office machines dropped significantly.
The share of high-tech exports in total Croatian exports were slightly increased during the analysed period. In 2007, high-tech products made up 6.5% of all Croatian exports. Eight years later, in 2015, the share of high-tech exports in total Croatian exports reached 7.1% [23] . Although some progress has been made, Croatia still lags behind most other EU countries. According to Eurostat [23] , in 2015, Malta was placed at the top of the list of EU countries with the highest share of high-tech exports in total exports(24.2%). Malta was followed by Ireland (24%), France (21.6%), Netherlands (20%), Luxemburg (19.7%) and Cyprus (19.3%). In 2015, there were seven EU countries with a lower percentage of high-tech exports in total exports than in Croatia: Finland (7%), Italy (6.9%), Slovenia (5.9%), Spain (5.4%), Bulgaria (4.6%), Greece (4.6%) and Portugal (3.8%). Here, it should be noted that Germany is the EU leader in high-tech trade for many years. In 2015, France was the second largest high-tech exporter with a positive balance of trade, ahead of Netherlands and Ireland [23] .
The table below contains data on Croatian business enterprise R&D expenditure in high-tech sectors for the period 2005 to 2014. [25] In the course of 2005, 2006 and 2007, Croatian business enterprise R&D expenditure in high-tech sectors was very small. The biggest increase in R&D expenditure occurred in 2008. However, the expenditure more than halved the following year. Although it was later increased, by 2014, it did not reach the level recorded in 2008. Generally, it can be concluded that there was a positive trend that slowed down due to the economic crisis. In 2014, Croatia spent more for R&D than Romania, Lithuania, Bulgaria, Slovakia, Latvia, Estonia, Malta and Cyprus [25] , but this is still not enough to ensure the long-term development of high-tech industry.
CONCLUSION
In contemporary society, the high-tech industry is a vital driver of development. However, the potential of high-tech industry in Croatia is largely untapped. Still, it would be wrong to conclude that in recent years no progress was made in the development of Croatian hightech sector. Its development was severely inhibited during the economic crisis, which hit Croatia somewhat later than other countries and lasted a little longer. The data presented in this paper indicate that Croatian high-tech industry started to grow after the crisis had ended. The new circumstances allowed for an increase in the total number of enterprises and employees as well as increased exports of high-tech products. But while the number of knowledgeintensive high-tech services and their employees rose, the number of high-tech manufacturing enterprises and their workers declined. The available data suggest that electronics and telecommunications industries had been the largest exporters and importers of high-tech products for years. Recently, they have been replaced by the pharmaceutical industry. The presented data also show that the imports and exports of computers-office machines during the analysed period had a downward trend. It is encouraging to note that research and development expenditure in the Croatian high-tech sector was continually increasing in recent years, which is one of the main preconditions for progress.
There are several conditions that need to be met in order for the high-tech industry to develop. In this context, the question arises as to the prospects of Croatian economy. To achieve long-term growth of the high-tech sector, the government must establish a stable legal and institutional framework that will attract foreign investors, especially in high-tech areas that require large investments. It is also clear that government institutions must be efficient, transparent and at the service of entrepreneurs. Despite some positive changes, Croatia has not positioned itself as a desirable high-tech investment destination. Inconsistent legislation, high tax burden, and cumbersome and inefficient public administration are some of the factors often identified as reasons for the lack of competitiveness of Croatian economy. In addition, the government must stimulate high-tech investments through various measures. Since the high-tech industry requires highly-qualified employees, it is very important to build an education system that will provide the business sector with the required workforce profile. This has not been the case so far, resulting in a shortage of experts in many high-tech areas and a surplus of inadequately qualified staff in the labour market. Since its accession to the European Union, Croatia has been facing one more problem. A number of Croatian high-tech professionals have decided to leave the country, which has further aggravated the shortage of hightech staff.
Although the high-tech industry is often associated with significant financial investments, there are areas where noticeable improvement can be made even without substantial resources. A good example of this is the software industry; however, this is another sector where the lack of developers and other IT professionals has impeded greater progress. Considering the importance of an industry being based on advanced technologies, it is high time to intensify the development of Croatian high-tech sector. Creating flexible and innovative entrepreneurship should be the first step towards ensuring a stable and sustainable high-tech industry in the long run. If it continues to lag behind, Croatia's chances to join the world's leading economies will be further compromised. Based on the data presented in this paper, it can be concluded that Croatian high-tech industry has the potential for growth, but that it will take a series of carefully designed activities at national and local levels for that potential to be realised.
